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1.0 Introduction 
This Closure Plan applies to the Dangerous Waste Storage Facility (DWSF) at the AREVA NP 
Inc. (AREVA) nuclear fuel fabrication facility in Richland, WA.  The DWSF has been operated 
to-date under interim status facility standards but is now the subject of a Part B permit 
application for final facility status.  This updated closure plan, along with the most recent closure 
cost estimate for the facility, is being submitted in conjunction with that application in 
accordance with WAC 173-303-806 (xiii) and (xv). 

Construction of the DWSF to final facility standards was completed in November 1996.  The 
facility was placed into service in October 1997 and is covered by the site’s existing Part A 
permit.  The DWSF provides pad storage for containerized (drummed or boxed) dangerous 
wastes, nearly all of which are solid-phase and are also classified as mixed wastes due to their 
contamination with uranium from the plant's uranium fuel manufacturing activities. 

This updated closure plan preserves the closure approach set forth in earlier interim status 
closure plans for this facility – an approach successfully employed in the Ecology-approved 
closure of AREVA’s historic storage pad, a predecessor to the current DWSF.  Approximately 
85 percent of the total costs for closure of the DWSF are associated with disposal of the stored 
waste inventory, with the residual costs being associated with the facility structure itself 
(surveying, sampling, decontamination, certification, etc.).  The closure cost estimate addresses 
both the inventory and facility-associated closure costs.  The Richland site will have an ongoing 
need for the DWSF.  As such, closure of the DWSF is not projected to happen until the time of 
overall plant closure. 

1.1 Regulatory Basis 

AREVA’s DWSF constitutes a dangerous waste management unit (DWMU) requiring a written 
closure plan in accordance with WAC 173-303-610(3) and in consideration of Ecology’s 
Guidance for Clean Closure of Dangerous Waste Facilities.  

1.2 General Closure Approach 

This Closure Plan provides the procedures to be employed to achieve clean closure of the 
DWSF at AREVA’s Richland facility.  Dangerous waste closure activities covered under this 
plan will include disposition (processing/disposal) of the wastes stored at the facility and 
decontaminating and/or removing container storage components (plastic containment pallets 
and wooden pallets).  Clean closure will further require decontamination/removal of any asphalt 
that is contaminated above specified closure levels.  Closure of the DWSF will include an initial 
100% radiological survey of the asphalt and adjacent soil as a sensitive preliminary screening 
tool to identify areas of potential waste release.  Based on the results of this initial screening 
survey, asphalt removal, investigative soil sampling, and soil removal, followed by confirmation 
soil sampling, will be conducted as necessary.  Any remediated debris or media (asphalt, soil) 
will be evaluated for disposition per the requirements of AREVA’s NRC license and Ecology’s 
WAC 173-303 regulations.   All removed materials will be disposed of accordingly.  As 
previously indicated, anticipated level of effort (and costs) for facility remediation at time of 
closure are expected to be low.  This is based on the strict waste management protocols, 
backed by frequent periodic inspections. 

1.3 Closure Objectives 

The closure performance standard for dangerous waste management units is listed in WAC 
173-303-610(2).  This standard requires AREVA to close the DWSF in a manner that: 
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 Minimizes the need for further maintenance; 

 Controls, minimizes, or eliminates to the extent necessary to protect human health and 
the environment, post-closure escape of dangerous waste, dangerous constituents, 
leachate, contaminated runoff, or dangerous waste decomposition products to the 
ground, surface water, groundwater, or the atmosphere; and 

 Returns the land to the appearance and use of surrounding land areas to the degree 
possible given the nature of the previous dangerous waste activity. 

This Closure Plan has been developed to guide implementation of closure activities designed to 
achieve this performance standard and to certify the closure as complete and consistent with 
the regulatory requirements for clean closure.  Impacts to the soil quality, if any, resulting from 
operation of the DWSF will be determined as part of the closure activities. The numeric cleanup 
levels for the soils will be calculated according to MTCA Method B unrestricted release closure 
levels.  Decontamination/removal of container storage unit structures and associated soils will 
be completed as necessary to achieve closure objectives. 

1.4 Closure Plan Overview/Organization 

This Closure Plan has been prepared in accordance with applicable Ecology regulations and 
guidance.  The plan is organized into four chapters as follows:  

 Introduction (Chapter 1.0) 

 Facility Information (Chapter 2.0) 

 Closure Procedures for Dangerous Waste Storage Facility (Chapter 3.0) 

 Schedules, Costs,  and Certification (Chapter 4.0) 

2.0 Facility Information 
This section provides information describing the Richland plant site, its facilities, and its 
operational history. 

2.1 Facility Description 

This section provides information on the AREVA facility.  Section 2.1.1 describes the facility 
location; Section 2.1.2, the operational history; Section 2.1.3, land use and zoning; and Section 
2.1.4, a facility description.  

2.1.1 Facility Location 

The AREVA facility is located at 2101 Horn Rapids Road just within the northern limits of the city 
of Richland in Benton County, Washington.  The facility definition includes the active 
manufacturing facility within a fenced area of approximately 53 acres.  The land surrounding the 
facility (which is also owned by AREVA) is generally undeveloped, or in the case of land west of 
the facility, leased for agricultural purposes. 

The facility is located within 320 acres of land owned by AREVA which is within the Horn Rapids 
Industrial Park.  The property is situated at approximately latitude N46°21'003" and longitude 
W119°18'020" in Sections 15 and 16 of Township 10N, Range 28E, Willamette Meridian.  The 
facility itself is located in the southwest quarter of Section 15 (15-SW/4).  

The property is geographically situated within the Pasco Basin in the northern portion of the 
Columbia Plateau, east of the Cascade Mountains.  The Yakima River passes approximately 2 
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miles to the west, and the Columbia River is approximately 1.5 miles to the east.  The nearest 
residential areas are 1.5 miles to the southwest. 

2.1.2 Operational History 

The nuclear fuel fabrication plant has been in actual operation since the early 1970's.  From 
1969-72 the plant was constructed and operated by an operating unit of Jersey Enterprises, Inc. 
known as Jersey Nuclear Company.  Jersey Enterprises, Inc. was a subsidiary of Standard Oil 
of New Jersey.  Jersey Nuclear Company was incorporated in 1972 as Jersey Nuclear 
Company Inc.  In 1983, Jersey Nuclear Company Inc. changed its name to Exxon Nuclear 
Company, Inc.  By Stock Purchase Agreement dated December 31, 1986, Siemens Capital 
Corporation purchased Exxon Nuclear Company, Inc. from Exxon.  Exxon Nuclear Company, 
Inc. changed its name to Advanced Nuclear Fuels Corporation on January 15, 1987, to Siemens 
Nuclear Power Corporation on August 1, 1991, and to Siemens Power Corporation (SPC) on 
July 10, 1992.  On February 1, 2001, SPC changed its name to Framatome ANP Richland Inc., 
coinciding with the merger of the former-SPC's parent company, Siemens AG, with that of the 
French company, Framatome S.A.  On March 19, 2001, Framatome ANP Richland Inc. became 
a wholly owned subsidiary corporation of Framatome ANP, Inc., the U.S. nuclear operations 
corporation for the joint venture.  On September 1, 2001, Framatome ANP Richland, Inc. 
merged into, and took the name of, its parent company, Framatome ANP, Inc.  Lastly, effective 
March 15, 2006, Framatome ANP, Inc. changed its name to AREVA NP Inc.  Throughout its 
history, the AREVA facility has operated under a license from the U.S. Nuclear Regulatory 
Commission (NRC). 

2.1.3 Land Use and Zoning 

Land use in the general area is agricultural, residential, industrial and commercial, and, to a 
lesser extent, recreational.  The region's agricultural lands are primarily north and east of the 
Columbia River and south of the Yakima River and are used for dry-land and irrigated crop 
production and livestock grazing.  The incorporated area of Richland is the closest center of 
residential land use.  Regional industrial activities are associated predominately with agriculture 
or the U.S. Department of Energy’s Hanford Site.  Commercial usage consists primarily of retail 
establishments.  Recreational land uses in the area include hunting in the unincorporated areas 
and leisurely pursuits normally associated with incorporated residential areas. 

The area immediately surrounding the AREVA property is relatively undeveloped.  AREVA owns 
the adjacent property to the east, west, and south of the facility.  With the exception of land to 
the west which AREVA leases for agricultural purposes, this property is undeveloped and forms 
a buffer ranging from approximately 500 feet to ¼ mile wide between the facility and other 
privately owned land.  The U.S. Department of Energy-owned Hanford Site lies north and east 
of the AREVA property and includes three current CERCLA National Priorities List (NPL) sites 
(the 100-, 200-, 300- Areas) and one former NPL site (the 1100 Area).  The 1100 Area is 
divided into three operable units:  1100-EM-1, 1100-EM-2, and 1100-EM-3.  The boundaries of 
the 1100-EM-1 Operable Unit abut AREVA’s property on the north and east.  The Horn Rapids 
Landfill (HRL), which lies in the 1100-EM-1 Operable Unit, lies directly north of the AREVA 
facility across Horn Rapids Road. The HRL was investigated as a potential source of soil and 
ground-water contamination (USDOE 1993).  The South Pit portion of the HRL lies less than 
500 feet northeast of the active portion of the AREVA facility and immediately south of Horn 
Rapids Road on undeveloped AREVA property.  The rest of the 1100 Area in the vicinity of the 
AREVA property is undeveloped.  Further to the south, land use consists of Hanford operations 
support. 
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To the south and west of the AREVA property as well as on AREVA property west of the plant, 
irrigated agricultural activities are conducted by Tony Czebotar Farms.  To the southeast, 
Pacific Eco Solutions (PEcoS) operates a commercial low-level radioactive waste 
supercompactor.  PEcoS is also Part B permitted to thermally treat radioactively contaminated 
RCRA and PCB wastes.  Other neighboring facilities within a one-mile radius include Ferguson 
Enterprises (0.6 miles SW), Plastic Injection Molding (0.8 miles SW), Allvac-Richland (1.0 miles 
SW), Applied Geotechnical Engineering and Construction (1.0 mile W), and Hanford Cold Test 
Facility (1.0 mile NW). 

The AREVA property is zoned M-2, Heavy Manufacturing Use.  The land surrounding the 
AREVA property is zoned as follows: 

 Federal Hanford Site to the north, northeast, and northwest.  The Benton County portion 
of the Hanford Site, including the eastern half of the 1100 Area, is currently zoned as 
unclassified.  Land use is restricted to activities associated with the nuclear industry; 
non-nuclear-related activities may be allowed upon approval of U.S. Department of 
Energy (USDOE) (Benton County Code, Title 11, Ordinance No. 62). 

 Agricultural (AG) to the west and southwest. 

 Medium industrial (I-M) or heavy manufacturing (M-2) to the east and south. 

2.1.4 Facility Description 

The primary activity at the AREVA facility is the manufacture of fuel assemblies for commercial 
nuclear power reactors.  Intermediate fuel products may also be supplied, namely uranium 
dioxide (UO2) powder and UO2 pellets.  Manufacturing of these fuel products and associated 
support activities occur in a number of structures.  Key facilities and the primary processes/ 
activities which occur in each of them are described below.   

 Dry Conversion Facility  Chemical conversion of UF6 to uranium dioxide (UO2) powder 
and mechanical processing of the powder (powder preparation) for subsequent pellet 
pressing. 

 UO2 Building  Pressing of UO2 powder into pellets and subsequent pellet sintering and 
grinding.  Loading of finished pellets into fuel rods and assembly of fuel rods and 
associated hardware into fuel bundles.  Loading of products (powder, pellets, fuel rods, 
assemblies) for shipment.  Recovery of uranium via the ammonium diuranate (ADU) 
process.  Bulk UO2 storage.  Analytical laboratory and UF6 cylinder washing activities. 

 Specialty Fuels (SF) Building  Production of UO2 fuel pellets (blending, pressing, 
sintering, grinding) containing neutron absorber additive.  Fuel rod fabrication activities.  
Housing of the Solid Waste Uranium Recovery (SWUR) incinerator. 

 Engineering Laboratory Operations (ELO) Building  Dissolution and solvent extraction 
processing of uranium fuel scrap and other uranium containing residues for removal of 
contaminants and recovery of uranium.  Laboratory facilities for research and 
development activities in support of fuel fabrication and related functions. 

 Ammonia Recovery Facility (ARF)  Recovery of ammonium hydroxide and uranium from 
liquid process effluents.  Temporary tank accumulation of liquid process effluents. 

 Modular Extraction Recovery Facility (MERF)  Sorting and recovery of uranium from 
contaminated solid wastes. 
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 Product Development Test Facility (PDTF)  Hydraulic, heat transfer, and mechanical/ 
seismic testing of fuel assemblies. 

 Machine Shop  Mechanical component operations. 

 Shipping Container Refurbishment Facility  Maintenance, cleaning and painting of 
product shipping containers; mechanical fabrication activities. 

 Maintenance Shop  Maintenance craft shops and offices. 

 North Tank Farm  Tank storage of liquid chemical feed and product materials 
(hydrofluoric acid, anhydrous and aqua ammonia, sodium hydroxide, nitric acid, 
nitrogen) 

 Carpenter Shop  Carpentry/Painting activities. 

 Fuel Services Building (Building 9)  Miscellaneous production support activities, 
including computer operations.  Fuel bundle defabrication activities. 

 UF6 Cylinder Recertification Facility  Testing and inspection for the recertification of UF6 
cylinders. 

3.0 Closure Procedures for the Dangerous Waste Storage Facility 
3.1 Waste Management Unit Description Summary 

The waste management unit addressed in this Closure Plan consists of the DWSF located in 
the southeast corner of the fenced AREVA facility as shown in Figure 1.  Information regarding 
the physical configuration and operation of the container storage unit is presented below.   

Solid-phase mixed wastes (radioactive wastes which also designate as chemically dangerous 
under Ecology regulations) from plant operations are stored primarily in 55-gallon drums and to 
a lesser extent in large metal boxes.  All containers (drums) with free liquids present are stored 
on secondary containment pallets.  The DWSF is also used to store non-dangerous, radioactive 
wastes in drums and boxes.  

The base of the DWSF is constructed of minimum 2-inch thick asphalt pavement. The covered 
area of the facility is partially bermed and sloped to prevent stormwater run-on.  In addition all 
containers that are stored at the DWSF are elevated on pallets or skids to prevent contact with 
stormwater.  The DWSF is inspected on a weekly basis at a minimum, with an annual summary 
of any spill/cleanup events compiled and kept on file by Environmental, Health, Safety & 
Licensing (EHS&L).  These summaries document a continued lack of chemical or radiological 
contamination of the DWSF structures. 

All containers used to store wastes at the DWSF are strong-tight containers appropriate for the 
type of waste stored.  The container material is selected to be compatible with the waste 
contained, which in most cases translates into steel drums or boxes.  Containers used to store 
nitric acid-contaminated wastes are made of high density polyethylene (HDPE), which is 
compatible with the waste stored. 

3.2 Waste Inventory Description 

A range of dangerous wastes originating from the various on-site processes and legacy 
operations is stored at AREVA's DWSF.  Based on successful efforts to minimize the ongoing 
generation of mixed wastes and to find disposal options for certain legacy wastes, wastes 
stored at the pad are decreasing with respect to type and overall volume.   
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Table1 provides a summary of the major categories of dangerous (primarily mixed) wastes 
stored at the DWSF.  Table 1 also provides a summary of the chemical constituents present in 
each type of waste.  Data associated with the containerized dangerous wastes were derived 
from chemical analyses of the wastes for the purpose of formal designation and through 
process knowledge (i.e., knowledge of the feed chemicals for a particular process and an 
understanding of the chemical reactions which occur so that the components of the process 
waste stream are known).  This waste constituent knowledge provides the necessary 
information for the selection of analytical parameters to be utilized in the waste pad closure 
process. 

As indicated in Table 1, the primary waste categories managed at the DWSF are mixed waste 
filter cakes, used ventilation system filters, nitric acid-contaminated media, and organic 
wastes/solvent-contaminated wastes.  Filter cakes are generated via the dewatering of sludges 
and slurries using filter presses, primarily in the uranium recovery operations in the Engineering 
Laboratory Operations Building.  In addition to these currently generated filter cakes, some 
legacy filter cakes left over from past lagoon inventory processing activities are stored at the 
DWSF.  These legacy filter cakes are used to dilute down currently generated filter cakes to 
meet disposal site radiological acceptance criteria.  The filter cakes typically designate as state-
only toxic and/or state-only corrosive. 

Mixed waste used ventilation system filters are generated in radioactive material processes that 
also utilize hazardous chemicals, e.g., the ammonium diuranate (ADU) chemical conversion 
line.  The filters include high efficiency particulate absolute (HEPA) filters and the pre-filters that 
protect the HEPAs.  These fillers typically designate as state-only toxic and/or corrosive. 

Nitric acid-contaminated media consist primarily of sock/cartridge filters removed from process 
systems handling nitric acid-based uranium solutions.  A secondary minor stream includes rags 
and other solid wastes that have contacted nitric acid-based uranium solutions via spill 
cleanups, maintenance, etc.  These nitric acid-contaminated mixed wastes designate as state-
only toxic and corrosive. 

Organic wastes/solvent-contaminated wastes are a combination of currently generated wastes 
(radiologically contaminated paint wastes and solvent rags) and legacy wastes (e.g., 
radiologically contaminated Freon sludges and organic liquids).  Successful efforts to minimize 
current generation and to dispose of legacy wastes have significantly diminished this waste 
category.  These wastes typically designate for F-listed solvents, state-only toxicity, or 
corrosivity.  Certain of these wastes are liquids and therefore are stored on secondary 
containment pallets. 

3.3 Maximum Inventory Disposition Pathways and Costs 

As described in Section 1.2, “General Closure Approach”, closure of the DWSF will proceed 
beginning with the removal, processing, and disposal of all stored wastes.  Pathways for the 
disposition of wastes currently managed at the DWSF have become more straightforward for a 
number of reasons, most notably successes in eliminating/minimizing mixed waste generation 
across the site; completion of the processing of a significant inventory of legacy wastes for 
uranium recovery in the plant’s Modular Extraction/Recovery Facility (MERF); and continued 
expansion of viable commercial treatment options for certain other legacy wastes.  The site’s 
most significant mixed waste streams (filter cakes and ventilation filters) are directly disposable 
at AREVA’s contracted mixed waste disposal site.  The other significant segment are those 
wastes being held with no currently identified disposal option.  As previously noted, this is 
becoming a steadily smaller segment due to successes in waste minimization and in locating 
viable treatment/disposal options. 
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Table 2 provides volumes and costs for disposition of the current inventory managed at the 
DWSF.  The volume of waste amenable to direct offsite shipment varies somewhat as wastes 
are accumulated for shipment, and then shipped.  The volume in Table 2 is considered typical 
but also somewhat conservative in that the legacy lagoon treatment-related filter cakes are 
being steadily worked off and not replaced.  The volume of wastes with no identified disposal 
option is more likely to decrease (due to success in identifying disposal options) than to 
increase (due to very low current generation rates). 

3.4 DWSF Closure  

The following sections address methods for closing the DWSF.  Container storage unit 
components that will be investigated include asphalt, surface soil directly adjacent to the asphalt 
pad (minimum 18” or as needed to characterize detected contamination), and soil underlying the 
asphalt pad if an initial radiological survey or past annual DWSF evaluations indicate an area of 
interest or the location of a past spill.  The closure approach mirrors the closure approach 
previously approved for, and successfully implemented at, the historic waste pad. 

3.4.1 Dangerous Waste Storage Facility 

Waste that has historically been stored on the DWSF is contaminated with uranium, which, 
because of its physical properties, is an excellent indicator constituent.  Uranium is a long-lived 
radioactive element that is not subject to degradation or volatilization; emits alpha, beta, and 
gamma radiation; and, when spilled on asphalt, has shown that it is not significantly mobile.  In 
AREVA’s typical waste forms, the uranium is either in the form of uranium oxides or other 
uranium-bearing compounds.  In documented releases to asphalt, uranium has demonstrated a 
pattern of very localized contamination with no migration through the asphalt to the underlying 
soil.  The majority, albeit infrequent number, of historic documented failures of waste containers 
at AREVA have been from nitric acid-contaminated wet waste, which contains soluble uranium 
in the form of uranyl nitrate (UN) or its associated soluble salt-uranyl nitrate hexahydrate 
(UNH).  Containers containing uranium as insoluble uranium oxide powder have an even more 
infrequent history of leakage and any uranium released would be even less likely to dissipate or 
migrate.  All documented spill sites are cleaned and/or fully remediated as required when the 
spill occurred. 

To capitalize on these excellent indicator characteristics of uranium, a radiological screening 
survey capable of detecting beta and gamma radiological contamination from uranium will be 
performed on the structural surface areas of the DWSF.  Alpha radiation will not be used as a 
screening tool because of probable matrix interferences.  The entire asphalt pad will be 
surveyed, including the soil that is directly adjacent to the edges of the asphalt pad.  The 
radiological survey will be performed by qualified health and safety technicians under the 
technical guidance of a health physicist or radiological safety supervisor using a Ludlum Floor 
Monitor, Model 239-1F (Figure 2) or instrument with equivalent or better detection capabilities. 
The  instrument will be calibrated using known standards.  A chalk line grid will be set up prior to 
the radiological survey to ensure that the total surface area of the DWSF is covered by the 
survey. 

Testing with the Ludlum Floor Monitor has shown that the instrument’s detection capabilities are 
sufficient to detect uranium on asphalt in quantities as small as 0.8 gram uranium.  A test was 
performed with the Ludlum Floor Monitor using a standard solution with a known amount of 
uranium.  The standard solution is utilized to represent a release of uranium-contaminated 
mixed waste liquid from a drum onto the surface of the DWSF.  (In reality, very few drums on 
the DWSF contain liquids and those that do are on double containment pallets.  Drums of solid-
phase wastes are not double contained but are far less likely to release their contents if 
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breached).  The solution was poured onto a piece of asphalt and allowed to absorb into the 
asphalt until there was no visible moisture on the surface.  The instrument was then pushed 
over the contaminated area of the asphalt; the survey meter response was over 25 times the 
background level. 

The average uranium content of the waste containers stored at the DWSF is approximately 150 
grams of uranium per container.  This uranium is intimately mixed with the chemical constituents 
responsible for designation of these wastes as dangerous (mixed) wastes.  With a detection 
capability of 0.8 g of uranium on asphalt, the Ludlum Floor Monitor has the capability to detect a 
very small release of mixed dangerous chemical/radioactive material from a stored waste 
container. 

Any contaminated areas above a radiological threshold that are found during the initial 
screening of the DWSF and associated soils will be marked and investigated upon completion 
of the initial radiological survey.  If contamination is found on the asphalt pad, the affected 
asphalt and 6” of peripheral asphalt will be marked and removed by hand or using standard 
construction equipment.  After removal, the contaminated asphalt will be designated and 
managed appropriately.  The soil underlying any removed asphalt will be surveyed for 
radiological contamination.  If radiological contamination of the soil is detected, a soil sample will 
be collected and analyzed for the chemical parameters listed in Table 3.  These parameters 
were selected based on the chemical constituents present in the containerized wastes stored at 
the DWSF (see Table 1).  If soil removal is necessary, the contaminated soil and 6”of peripheral 
soil will be removed, designated, and managed appropriately.  The location of all radiologically 
contaminated areas will be recorded in a field notebook and noted on a detailed diagram of the 
DWSF. 

Any soil contaminated above established MTCA Method B unrestricted release levels will be 
excavated and evaluated per WAC 173-303 and NRC guidelines prior to disposal. 

3.4.2 Solvent Contaminated Wastes 

Solvent-contaminated oil, solvent rags, and Freon 113 wastes have historically been managed 
at the DWSF.  These wastes are radiologically (uranium) contaminated mixed wastes that 
contain chemical constituents not present in wastes stored on other non-covered portions of the 
DWSF.  These drums, as with all containers on the pad, are monitored via weekly inspections, 
at a minimum, and are stored under a covered portion of the DWSF.  Those that contain liquids 
are stored on double containment pallets.  No additional organics analyses will be performed on 
this area of the facility unless a spill of a drum containing these constituents was released 
directly to the asphalt.  Such a spill would be documented in the DWSF operating log as well as 
in spill files maintained by EHS&L  In the event expanded sampling is necessary, the list of 
parameters to be analyzed is included in Table 4.  

3.4.3 Removal of Contaminated Soil 

Soil that is contaminated above MTCA Method B numeric unrestricted release levels will be 
excavated by hand or standard construction equipment and placed in either 55 gallon drums or 
90-cubic foot steel burial boxes.  Soil that is excavated will be evaluated per WAC 173-303 and 
NRC requirements and managed appropriately.  

3.4.4 Sampling Parameters 

The lists of analytical parameters (Tables 3 and 4) are based on process knowledge and formal 
designations of the waste that is, or has been, stored at the DWSF.  Appendix A, the Sampling 
and Analysis Plan for the DWSF, includes justification of chosen sampling parameters. 
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3.5 Subsoil Verification Sampling  

Subsoil verification sampling will be performed only in the event that analytical results from a 
soil sample exceed the MTCA Method B unrestricted release cleanup levels.  Verification 
sampling will be performed after contaminated soil has been removed to ensure that clean 
closure limits have been met. 

This sampling phase will involve collecting samples from the uppermost three inches of subsoil 
from the remediated area and submitting them for confirmation analysis as outlined in the 
Sampling and Analysis Plan in Appendix A.  Samples will be submitted for the same analytes as 
previously analyzed from that location.  Verification sampling will follow  any necessary 
remediation activity.  All parameters will be below MTCA clean closure levels using unrestricted 
release cleanup levels before closure is determined to be complete. 

3.6 Containerization and Transport 

Any soil or asphalt that is removed will be placed in strong tight containers.  If the soil or asphalt 
designates as a dangerous non-radioactive waste per WAC 173-303, it will be shipped via 
private waste transporter to a licensed waste treatment or disposal facility.  Any radioactive non-
dangerous soil or asphalt will be used as fill in boxes to be buried at the U.S. Ecology landfill 
facility located on the Hanford Reservation.  Any soil or asphalt that is determined to be a mixed 
waste (radioactive with dangerous waste constituents) will be containerized and shipped to an 
appropriate mixed waste treatment/disposal facility.  All waste disposal will be conducted in 
accordance with Ecology and NRC regulations. 

3.7 Ancillary Closure Activities  

3.7.1 Groundwater Monitoring 

AREVA has historically conducted groundwater monitoring on up to seventeen monitoring wells 
per quarter.  Of these seventeen monitoring wells, thirteen are downgradient from the DWSF.  
Current groundwater contamination is attributed to past liquid releases from a legacy 
impoundment system and associated underground waste lines.  This impoundment system has 
been successfully closed in accordance with Ecology clean closure criteria.  Groundwater 
monitoring will continue as a means to verify the long term effectiveness of this cleanup action.  
Past groundwater sampling results have not implicated operation of the DWSF as a source of 
groundwater contamination.  Groundwater monitoring is not required for the sake of the DWSF 
operations.  

3.7.2 Security Systems 

AREVA’s facility perimeter fences, video surveillance equipment, and locked access gates 
restrict unauthorized entry to the operating portions of the facility.  Twenty-four hour guards 
regulate access to the facility through all entrances.  AREVA employees and contractors are 
issued badges.  Any person entering the facility must present a badge for access and all 
vehicles must pass a visual inspection.  All personnel on-site are required to display their 
badges at all times for identification. 
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4.0 Schedules, Costs, and Certification 
4.1 Closure Schedule and Certification 

Activity Schedule 

Initiation of Section 3.4 closure activities at DWSF  Within 60 days of Plan approval 

Completion of closure activities at DWSF Within 120 days of Plan approval 

Closure certification for DWSF Within 150 days of Plan approval 

4.2 Closure Cost Estimate 

The costs for closure of AREVA's containerized dangerous waste storage facility will be the 
inventory disposition costs (see Table 2) plus the costs associated with characterizing and 
remediating (as required) the physical structures (asphalt, containment pallets, etc.) and soil.  
Closure costs associated with the physical structures are depicted in Tables 5 and 7 for labor 
and non-labor costs, respectively.  As discussed earlier in Section 1, the costs reported in this 
closure plan for the DWSF are the disposition costs for the stored waste inventory plus the 
physical structure/environmental closure costs (which are relatively minor compared to the 
inventory costs).  The total costs, with contingency, are summarized below and reflect the total 
amount for which AREVA must provide financial assurance related to its containerized 
dangerous waste storage pad activities. 

Table 2 Maximum Inventory Disposition Costs $506,876 

Table 5 Container Storage Area Closure Labor Costs $22,922 

Table 7 Container Storage Area Closure Non-Labor Costs $62,305 

Subtotal $592,103 

Contingency (10%) $59,210 

TOTAL $651,313 

4.3 Financial Assurance Mechanism for Closure 

Financial assurance for closure activities at AREVA’s Richland nuclear fuel fabrication facility is 
provided by a letter of credit and associated standby trust agreement.  These financial 
assurance instruments are on file with Ecology's Hazardous Waste and Toxics Reduction 
Program office. 

4.4 Closure Certification 

AREVA will submit to Ecology by registered mail, certification that the waste management unit 
has been closed in accordance with the specifications of this Closure Plan per the closure 
certification schedule provided in Section 4.1.  The closure certification will be signed by the 
appropriate company official and signed and stamped by an independent qualified registered 
professional engineer. 
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Table 1  Primary Containerized Dangerous Wastes Stored at DWSF 

Waste Type Chemical Constituents 

Mixed Waste Filter Cakes State-Only Corrosive, Ammonium Nitrate, 
Ammonium Fluoride  

Mixed Waste HEPA Filters Ammonium Nitrate, Ammonium Fluoride, 
State-Only Corrosive 

Mixed Waste Prefilters Ammonium Nitrate, Ammonium Fluoride, 
State-Only Corrosive 

Nitric Acid Contaminated Media  Nitric Acid, Ammonium Hydroxide, State-Only 
Corrosive 

Organic/Solvent Contaminated Wastes  F-Listed Solvents (Acetone, MEK, Freon, etc.), 
State-Only Toxicity (e.g., ethylene glycol, TBP, 
corrosivity) 

 

 

Table 2  Inventory Disposition Pathways and Costs 

Disposition Pathway Volume, ft3 Total Cost, $ 

Direct disposal at contracted mixed waste disposal 
site 

1,412 238,229

No current disposal option 247 268,647

TOTAL 1,659 506,876
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Table 3  Analytical Parameters List 

Analyte SW-846 
Method 

Container Preservative Hold Time 

Fluoride (soluble) 340.2 8 oz. Glass Cool 4 C 7 days extraction

28 days analysis

Nitrate/Nitrite as N 
(soluble) 

300.0 8 oz. Glass Cool 4 C 7 days extraction

48 hours analysis

Ammonia/Ammonium 
as N (soluble)  

350.3 8 oz. Glass Cool 4 C 7 days extraction

48 hours analysis

Gross alpha/beta 900.0 8 oz. Glass Cool 4 C 6 months

 

Table 4  Expanded Analytical Parameters List 

Analyte SW-846 
Method 

Container Preservative Hold Time 

Fluoride (soluble) 340.2 8 oz. Glass Cool 4 C 7 days extraction

28 days analysis

Nitrate/Nitrite as N 
(soluble) 

300.0 8 oz. Glass Cool 4 C 7 days extraction

48 hours analysis

Ammonia/Ammonium 
as N (soluble)  

350.3 8 oz. Glass Cool 4 C 7 days extraction

48 hours analysis

Gross alpha/beta 900.0 8 oz. Glass Cool 4 C 6 months

Acetone 8260 8 oz. Glass Cool 4 C 14 days

Freon 113 

1,1,2-Trichloro-1,2,2-
Trifluoroethane) 

8260 8 oz. Glass Cool 4 C 14 days

Methyl Ethyl Ketone 8260 8 oz. Glass Cool 4 C 14 days

Xylene  8260 8 oz. Glass Cool 4 C 14 days

Toluene 8260 8 oz. Glass Cool 4 C 14 days

RCRA Metals  1311 8 oz. Glass Cool 4 C  6 months
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Table 5  Dangerous Waste Storage Facility Closure Labor Costs  
 

Work Category Work Activity Labor Required, Days Labor Cost, $* 
Planning and Preparation Preparation and submittal of regulatory required 

plans and documents 
Safety Eng., 10 4,490

 Development of internal work plans and safety 
plans 

Safety Eng., 2 898

 Procurement of special equipment Field Eng., (avg.), 2 584
 Special training for remediation workers Safety Eng., 1 

Field Eng., (min.), 1 
Laborer (semi-skilled), 1 

449
227
340

 Environmental characterization survey-
radiological and chemical 

Field Eng., (avg.), 4 
Field Eng., (min.), 10 
Laborer (semi-skilled), 4 

1,168
2,270
1,360

Decontamination/Demolition Surveying and spot removal of contaminated 
asphalt 

Field Eng., (avg.), 1 
Laborer (semi-skilled), 2 

227
680

 Decontamination of 20 double containment 
pallets 

Field Eng., (min.), 5 1,135

Restoration Spot replacement of contaminated asphalt 
previously removed 

Laborer (semi-skilled), 3 1,020

Final Survey Conduct of final radiation survey; collection of 
follow-up chemical samples 

Field Eng., (min.), 30 
Field Eng., (avg.), 2 
Laborer (semi-skilled), 2 

6,810
584
680

Total Labor Costs   22,922

                                                 
* Costs are based on Worker Unit Cost Schedule provided as Table 6.  
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Table 6  Worker Unit Cost Schedule* - Dangerous Waste Storage Facility 
 

Labor Cost Component Safety 
Engineer 

Field Engineer 
(Avg.) 

Field Engineer 
(Min.) 

Laborer (Semi-
Skilled) 

Salary & Fringe ($/yr.) 81,994 53,414 41,454 60,778 

Overhead Rate (%) 29.3 29.3 29.3 32.3 

Profit on labor (%) 10 10 10 10 

Total Cost Per Year, $ 116,620 75,970 58,960 88,450 

Total Cost Per Work Day, $** 449 292 227 340 

 
* Data derived from RS Means Environmental Remediation Cost Data, 11th Edition, 2005 and 

RS Means Building Construction Cost Data, 64th Edition, 2006. 
** Based on 260 work days per year.
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Table 7  Dangerous Waste Storage Facility Closure Non-Labor Costs 
  

 

Cost Category Cost Component Description Unit Cost, $ Total Cost, $ 
Packing Material Six 55-gal drums for packaging of contaminated asphalt 15 90
Disposal Disposal of 45 ft3 of contaminated asphalt 227/ft3 10,215
Equipment/Supplies Radiation screening instrument 10,000 10,000
Laboratory Analysis of 48 samples for radiological and non-

radiological chemical constituents for characterization 
and final surveys 

250 12,000

Miscellaneous Ecology closure certification 
NRC final survey 

10,000
20,000

Total Non-Labor Costs  62,305
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Figure 1  Dangerous Waste Storage Facility 
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Figure 2  Ludlum Gas Proportional Radiological Survey Instrument 
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SAMPLING AND ANALYSIS PLAN 
CLOSURE OF THE DANGEROUS WASTE STORAGE FACILITY 

AREVA NP INC. 
RICHLAND, WASHINGTON 

1.0 Sampling Objectives 
The objective of this Sampling and Analysis Plan (SAP) is to evaluate the environmental 
conditions of asphalt pavement and soils directly adjacent to or underlying the Dangerous 
Waste Storage Facility (DWSF) in light of Washington State's Model Toxic Control Act (MTCA, 
Chapter 173-340 WAC) and Dangerous Waste Regulations (Chapter 173-303 WAC).  This SAP 
establishes the procedures for sampling and analysis of debris, soils or other contaminated 
media that may be discovered during closure of the DWSF. 

2.0 Organization Responsibilities 
The project manager is responsible for project oversight, which includes:  ensuring the project is 
performed according to this SAP, determining sampling locations, field oversight of all activities 
related to this SAP, maintaining detailed field notes, acting as the laboratory contact, and 
producing the final report.  The project manager will be a qualified engineer from the 
Environmental Health, Safety, and Licensing (EHS&L) group at AREVA NP Inc. (AREVA).  All 
sampling equipment needed to complete this project will be supplied by EHS&L. 

3.0 Project Schedule 
This SAP will be implemented by AREVA with all phases of the onsite work being overseen by a 
designated project manager.  Closure of the DWSF will be implemented per timeline 
requirements as listed in Ecology’s Guidance for Clean Closure of Dangerous Waste Facilities 
(#94-111), Section 7.0.  The key factor in closing the DWSF will be the processing and/or 
disposal of the existing inventory at the time of closure.  A schedule for closure is included in 
Section 4.1 of the Closure Plan. 

4.0 Quality Assurance 
The overall quality assurance objective is to ensure that data of known and defensible quality 
are obtained during the study.  To achieve that objective, all field activities related to sampling 
will be conducted in accordance with the methods described herein. 

Analytical data generated by the sampling and analysis activities will be validated to ensure that 
the precision and accuracy of laboratory analytical results were within established guidelines.  
Collection of quality control samples is discussed in the following section. 

5.0 Sampling 
Waste that has historically been stored at AREVA’s DWSF is contaminated with uranium, which, 
because of its physical properties, is an excellent indicator surrogate constituent.  Uranium is a 
long-lived radioactive element that is not subject to degradation or volatilization; emits alpha, 
beta, and gamma radiation; and, when spilled on asphalt, has demonstrated that it is not mobile.  
In even its common soluble forms (uranyl nitrate or its salt, uranyl nitrate hexahydrate), uranium 
releases have demonstrated a pattern of very localized contamination with no migration through 
the asphalt to the underlying soil. 
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Because uranium is an excellent indicator of a possible release, any areas that are 
radiologically contaminated, including 6” of peripheral asphalt, will be investigated as possible 
release sites.  A radiological screening survey capable of detecting beta and gamma 
radiological contamination from as little as 0.8 gram of uranium will be performed on the entire 
surface area of the DWSF.  Alpha radiation will not be used as a screening tool because of 
probable matrix interferences.  The area to be surveyed includes the asphalt at the DWSF and 
the 18” of soil that is directly adjacent to the edges of the asphalt pad.  The radiological survey 
will be performed by qualified health and safety technicians under the guidance of a health 
physicist or radiological safety supervisor using the gas proportional Ludlum Floor Monitor, 
Model 239-lF (Figure 1) or an instrument with equivalent or better detection capabilities.  The 
instrument shall be calibrated using known standards.  A chalk line grid will be set up prior to the 
radiological survey to ensure that the total surface area of the DWSF is covered by the survey. 

Investigation of radiological hot spots will include removal of contaminated asphalt and 
surveying underlying soil.  If soil is radiologically contaminated, a sample will be taken and 
analyzed for the parameters listed in either Table 8 or Table 9, depending on the location of the 
sample.  Soil from directly beneath any radioactively contaminated asphalt under the covered 
portion of the DWSF will be analyzed for the parameters listed in Table 9 only if a known 
release of solvent contaminated waste is known to have occurred.  All liquid bearing wastes are 
stored on secondary containment pallets.  Radioactively contaminated soil under other areas of 
the DWSP will be analyzed for the parameters listed in Table 1. 

Sampling parameters are based on process knowledge of the waste streams that are stored at 
the DWSF.  A discussion of those waste types is provided in Section 3.2 of the Closure Plan, 
including information on the chemical constituents associated with those wastes.  In addition to 
the noted chemical constituents, the wastes are contaminated with uranium from the plant's 
uranium fuel fabrication activities. 

5.1 Sampling Procedures 

The following procedures are to be used by all field personnel when conducting soil or asphalt 
sampling activities in conjunction with the closure of the DWSP.  All field activities will be 
documented in a bound field notebook using a pen with permanent ink.  Information to be 
recorded in the notebook includes the following: 

 Date 
 Weather conditions 
 Names of field team members 
 Times of site arrival and departure 
 Documentation of all field activities 
 Any equipment malfunction 
 An accurate depiction of the survey grid lines 
 Sampling locations 
 Sample information 
 The location of all radiologically contaminated areas (per section 3.4.1) 
 Odd or unusual occurrences 
 Site visitors 

The field notebook will be signed by the Field Supervisor at the end of each day of fieldwork.  
The sampling procedures are outlined in the following sections. 

5.2 Sampling Locations 
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The radiological survey will consist of setting up a chalk line grid with the lines spaced 18” apart 
on the asphalt of the DWSF.  The first 18” of soil directly adjacent to the DWSF will also be 
marked to ensure that the total surface area is covered by the survey. The Ludlum Floor Monitor 
will then be pushed over the entire gridded area at a speed that will be determined by the 
responsible health physicist or radiological safety supervisor.  Any locations that are determined 
to be radiologically contaminated will be marked and further investigated upon completion of the 
survey.  Any soil that is underlying radiologically contaminated asphalt which requires removal 
will be surveyed with the Ludlum Floor Monitor after the asphalt has been removed, and 
sampled if necessary. 

The number of soil samples taken is dependent upon the number of radiologically contaminated 
areas that are detected during the survey of the entire DWSF and adjacent areas.  All soil 
locations that are radiologically contaminated will have discrete grab samples taken from the 
uppermost three inches of soil.  

Actual sampling locations will be recorded for future reference by measuring the distance 
between the sampling location and a minimum of three fixed reference points and recording 
these measurements in the field notebook.  A sketch will be drawn to indicate the location 
relative to these structures.  Photographs will be taken at each sampling location. 

5.3 Sampling Parameters and Frequency 

One soil sample will be collected from each sampling location and submitted to the laboratory 
for analysis.  All soil samples taken from areas other than the covered storage area will be 
analyzed for the constituents listed in Table 8.  All samples of soil and asphalt taken from the 
covered portion of the DWSF in areas that have had documented spills of solvent contaminated 
wastes will be analyzed for the constituents listed in Table 9. 

After samples have been taken, sampling locations will be covered with plastic to prevent 
rainwater or other contaminants from entering the sampling location.  Upon return of the sample 
results, if no contamination is found above MTCA Method B unrestricted release levels, the 
sample locations will be backfilled.  If sample results show that contamination is present above 
the MTCA Method B unrestricted release levels, additional soil will be removed and confirmatory 
sampling will be performed.  This process will continue until sample results show that the 
contamination levels are below the MTCA Method B cleanup limits.  All soil that is removed will 
be evaluated per WAC 173-303 and NRC requirements and managed appropriately. 

5.4 Sample Collection 

Soil samples will be collected from the uppermost three inches of exposed soil after the asphalt 
is removed.  The asphalt will be removed using standard construction equipment.  If soil is not 
covered by asphalt, the uppermost three inches of exposed soil will be sampled.  The samples 
will be collected by hand using a decontaminated stainless steel scoop and placed in eight-
ounce glass sample containers provided by the laboratory.  The glass sample containers will be 
filled to the lip to minimize head space.  Disturbance to the soil samples shall be minimized as 
much as possible.  Any samples collected for analysis of semi-volatile constituents will be 
collected first at each sampling location to minimize loss during sample collection.  The volume 
of soil required for each type of laboratory analysis is specified in Tables 8 and 9. 

If necessary, asphalt samples will be collected by coring the asphalt with a small coring tool.  
The asphalt samples will either be placed in glass or plastic containers. 

5.5 Sample Documentation 
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A sample identification label which identifies the sample number, date and time of sampling, 
matrix, and initials of sampling personnel will be completed and affixed to each sample 
container immediately after that container has been filled with soil.  An example of a sample 
label is provided in Figure 4. The sample will be sealed in a resealable plastic bag and stored in 
a cooler with ice. 

5.6 Quality Control Samples 

Quality control samples will consist of blind duplicates, trip blanks, and equipment rinsate 
blanks.  Equipment rinsate blanks will be collected at the beginning and end of each day by 
pouring ultra-pure water from AREVA’s analytical laboratory over the decontaminated stainless 
steel sampling scoop and filling sample bottles for analysis. 

Trip blanks will be prepared by the laboratory and will not be opened during sampling.  One pair 
of trip blanks will be placed in each cooler that contains samples to be analyzed for volatile or 
semi-volatile organic analytes. 

6.0 Decontamination Procedures 
All sampling equipment will be decontaminated prior to use and after sampling at each location 
to avoid chemical cross-contamination of field samples.  Equipment will be decontaminated by 
washing with a laboratory-grade, nonphosphate detergent and rinsing with deionized water.  All 
field personnel will wear clean nitrite or vinyl gloves when conducting sampling and 
decontamination procedures. 

7.0 Sample Handling And Shipment Procedures 
A summary of the sample handling procedures, including types of bottles and preservatives 
required for each type of soil analysis is provided in Tables 8 and 9. All soil samples will be 
stored in a cooler with ice immediately after collection.  The cooler of filled sample containers, 
along with sufficient ice to effectively cool the samples during shipment, will be transported by 
overnight courier to the selected laboratory for analysis.  The selected laboratory shall be 
accredited under WAC 173-50. 

7.1 Chain of Custody Procedures 

All samples will remain in the custody of the sampling personnel during each sampling day.  At 
the end of each sampling day and prior to the transfer of the samples for offsite shipment, chain-
of-custody entries will be made for all samples using a Chain-of-Custody form (Figure 5).  One 
Chain-of-Custody form will be completed for each cooler of samples.  All information on the 
Chain-of-Custody form and the sample container labels will be checked against the sampling 
log entries, and the samples will be recounted before transferring custody.  Upon transfer of 
custody, the Chain-of -Custody form will be signed by the project manager, sealed in plastic, 
and placed inside the sample cooler. 

A signed, dated custody seal (Figure 6) will be placed over the lid opening of the sample cooler 
to indicate if the cooler is opened during shipment.  All Chain-of-Custody forms received by the 
laboratory must be signed and dated by the laboratory's sample custodian. 

The custodian at the laboratory will note the condition of each sample received as well as 
questions or observations concerning sample integrity.  The sample custodian will also maintain 
a sample tracking record that will follow each sample through all stages of laboratory 
processing.  The sample tracking records must show the date of sample extraction and sample 
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analysis.  These records will be used to determine compliance with holding time limits during 
laboratory audits and data validation. 

7.2 Data Validation 

Analytical results will be reviewed and validated.  Appropriate data qualifier codes will be 
applied to those data for which quality control parameters do not meet acceptable standards.  
Data quality acceptance criteria are specified in the U.S. Environmental Protection Agency 
(USEPA) Laboratory Data Functional Guidelines. 

8.0 Confirmatory Sampling 
Any confirmatory sampling that may be conducted will be performed in accordance with the 
protocols established in this SAP.  All guidelines and procedures will be adhered to as 
implemented in this SAP. 

9.0 Reporting 
The results of this sampling and analysis plan will be reported to Ecology following data 
validation and evaluation of the laboratory analytical results. 
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Table 8  Summary of Sampling Requirements 

 

Analyte SW-846 
Method 

Container Preservative Hold Time 

Fluoride (soluble) 340.2 8 oz. Glass Cool 4 C 7 days extraction 

28 days analysis 

Nitrate/Nitrite as N 
(soluble) 

300.0 8 oz. Glass Cool 4 C 7 days extraction 

48 hours analysis 

Ammonia/Ammonium as 
N (soluble) 

350.3 8 oz. Glass Cool 4 C 7 days extraction 

48 hours analysis 

Gross alpha/beta 900.0 8 oz. Glass Cool 4 C 6 months 
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Table 9  Summary of Sampling Requirements - Expanded List 

 

Analyte SW-846 Method Container Preservative Hold Time 

Fluoride (soluble) 340.2 8 oz. Glass Cool 4 C 7 days extraction 

28 days analysis 

Nitrate/Nitrite as N (soluble) 300.0 8 oz. Glass Cool 4 C 7 days extraction 

48 hours analysis 

Ammonia/Ammonium 

as N (soluble) 

350.3 8 oz. Glass Cool 4 C 7 days extraction 

48 hours analysis 

Gross alpha/beta 900.0 8 oz. Glass Cool 4 C 6 months 

Acetone 8260 8 oz. Glass Cool 4 C 14 days 

Freon 1 1 3 

(1,1,2-Trichloro -  

1,2,2-Trifluoroethane) 

8260 8 oz. Glass Cool 4 C 14 days 

Methyl Ethyl Ketone 8260 8 oz. Glass Cool 4 C 14 days 

Xylene 8260 8 oz. Glass Cool 4 C 14 days 

Toluene 8260 8 oz. Glass Cool 4 C 14 days 

RCRA Metals 1311 8 oz. Glass Cool 4 C 6 months 

 



E06-04-005
Version 2.0

EHS&L Document 
Environmental Protection – Miscellaneous Reports 
Closure Plan for the Dangerous Waste Storage Facility Page 25
 

Figure 3  Ludlum Gas Proportional Radiological Survey Instrument 
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Figure 4  Sample Label 

 



E06-04-005
Version 2.0

EHS&L Document 
Environmental Protection – Miscellaneous Reports 
Closure Plan for the Dangerous Waste Storage Facility Page 27
 

Figure 5  Chain of Custody Form 
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Figure 6  Chain of Custody Seal 
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